Mode of inhibitory action of melittin on Na+-K+-ATPase activity of the rat synaptic membrane.
The effects of melittin from bee venom, cardiotoxin from Formosan cobra venom, and ouabain on Na+-K+-ATPase activity of the synaptic membrane isolated from rat cerebral cortex were studied. Melittin was the most potent in inhibiting Na+-K+-ATPase activity. Mg2+-ATPase was less susceptible than Na+-K+-ATPase to the inhibitory action of toxins. High K+ (30 mM) reversed the inhibitory action of melittin on Na+-K+-ATPase but did not affect that of cardiotoxin. A comparison between the effects of ouabain and melittin was studied, using double-reciprocal plots of Na+-K+-ATPase activity against K+. It was shown that both were competitive with K+ for binding to the K+ site. Moreover, a median-effect plot revealed that ouabain and melittin antagonized each other when inhibiting Na+-K+-ATPase. Phosphatidylcholine (PC) was the only one of the phospholipids tested capable of protecting Na+-K+-ATPase from the inhibitory action of melittin but not that of ouabain. However, the inhibitory action of cardiotoxin on this enzyme was decreased by phosphatidylserine and sphingomyelin, in addition to PC. All of these findings suggest that the melittin polypeptide potently inhibits Na+-K+-ATPase, possibly by binding to the K+ site.